WO 2005/007940 1 PCT/JP2004/009921 

m m m 

[0001] *?&wn^ &&j3tiL< iio><Disyai/v^—^&mm-rz>j?&&&xfif&&j5tiL 
[0002] ^v^^^—^n^v^>m^B4>^h^^^mm\^xm^fi^ 0 > 

V^^W^>^yh<0 JCttCZ (Czochralski : ^a^/l^^r— ) }fe^>FZ 

(Floating Zone^n— T-O-^S— >0i£&W&>9, FZiSfcfiCZifctJfc^-Ci*;** 

[0003] HattFzfeicia^ya^iisa^i^yh^WfiSs^ttWBi-c&So ^T&flS&R 

^^PXbfc^fB^y^^^n^KlSrSiStc^U, ^©TiSift^l^ttW 
3>r^3HU:?»AB«l«9BU, @^^2^cD#^^^y3>-M5|sfnyKl^T^^b 

[0004] C^T\ m^^m2^^^V^>m^yh^(DT^(DMU\C^X^^>V^m 



WO 2005/007940 2 PCT/JP2004/009921 

[0005] ^^B^u<Dmm<Dw^m^x^hmm(Dmm^m'r^'QW^^ 

y^r^(Dash Necking) fetVX fc<%GbtlX^ ^ 0 
[0006] 04te^;y^^^^^;iJ;5Mi^^ ^tU3 
FZS^J:5Mh 3 bI6^b%^5l< 111 >cD^yn^^a%^=fVb(7)Wfi5c^V^ 

^^tcz>ffi£hmm<Dxmmmmxhz> 0 mnA'x^^mk^fLttnw^yy^ 

[0007] -^i5^CZ^fc«FZ^(Cj;DW^^^y^V^^^^h^rH 

mtm^itL<ioo> j ^<in>(Dh<D^xh^tio temzb, mmftWK^ 

^b%^4< 100 >^< 111 >^>!)3^x- ^^^^v^ttT^f^^T^o 
[0008] 02^5l5CDFZ&^J;Sv-y3>'r>a:— /NCOS^X^CO— M%^-fmXfo% 0 £1* 



WO 2005/007940 3 PCT/JP2004/009921 

[0009] mm<DXoi^mi^m^(Di^miam^iiL<ioo>^<iii>(D^v^^^ 
[ooio] La»u cz^Fz^^j;^^$ft^^{i<iio>^^hovy=i^^-r 

ft X*&tttiL < 1 1 o > -CfcSo 
[0011] 100>, <111 XO^ya^Jfeft^rfyh-ett, (Bfifcffitt 

no> ^^ho^tJteftSrWfifcUt^t'rsi, m*Si!l/**;£ftfc*yy:/*^fc 
fc&5 0 r<£>J;5k:> 5i£Jllilj;^il;^&<ii^^ 

[0012] Z(Dfcfr y <Kpffi5p9-165298#^# J ^Lawrence D. DYER "Dislocation-F 
ree Czochralski Growth Of <110> Silicon Crystals", Journal of Cr 
ystal Growth vol. 47(1979) pp. 533-540. RXfM. R. L. N. Murthy an 
d J. J. Aubert "Growth Of Dislocation— Free Silicon Crystal In The 



WO 2005/007940 4 PCT/JP2004/009921 

<110> Direction For Use As Neutron Monochromators", Journal 
of Crystal Growth vol. 52(1981) pp. 391-395. ftgXte, CZi££rffl^ 
-C^O^V^f B ^4< 110XD iXy3V^ B B H r>^— >^OWj*£fT58fl¥tf s M^ 
£tuTV^5 0 0!l;tfi % ftulEWL. D. DYER^M. R. L. N. Mtirthyb©XlSt"Ctt, 

WlBtfcOfcV ^*N&#flr< 1 10 > <D->V=i>m&Mi&1$!&-fZ>jjW:& 
IH**&lVCVS 0 #M¥9-165298^#-C^, CZjfe-CVy3V^|$*S:W 

[0013] CZSjUlSSI vCW\ ^*±3ZE(Dj;5^feT^ H B B $i^ H B a ^ 4< 110>(Di/ y 3y 
¥*£S^WJifc&**fc^b;h/-CV^ 0 — ft, FZ&lC*3V^tt^r3a^i5fe^Sfl|^L-CV> 
^v^co^^^fcofco ^oTFZ&T^b%^4< 110>cd^U=i^ 3 i— ^£#£5 

f£*«fe"Ctt#lf**tt< nox^Mte-fi^Lfdv-y^v^Bl^w^ 

[0014] #38Kfi % ±1E<0RH&#*U FZfe^itJ^y^^y^v^Srfflv^-rSlv^ 

[0015] _L!H g W^<Z>yt«), ^Dl^te, FZm^X^^thfc^V^m^m^^yh 
^^M H B B^fi<110>(D^y=i>'^r t -^^3g-r^feT'feoT, 4"fc<^ ttA 

IJMSft'fVrfs**, ^^BftitL<llO>(D^^hT^/UX^^^WTL-X^B%ft 

{i<110>O^yrl>'^a:W^^^i-5rt^#mti-^V / y^>-'>^^^^M5t^• 



WO 2005/007940 5 PCT/JP2004/009921 

[0016] ^(oxoi^ m^^^iiL<iio>f)^m^Mtc^imtc.mu^m^n 
>^wN£^B^$^«r^-e#5 0 tot, i^ji^^x^w^o^^ii 

^t&X%Z> 0 

[0017] ^G9^\ fulE^^^^Lfc|grB^i<110>(Dixy^^^— /N}^®giDAPX 
{4< 110>^^hT>-^/l-T^^^^b7i^y^V>>a:~/N(i, ^-r^s^fa 

, ^x@x^^yr3^^^ / ^ ( ^^l 9 ^ v ^^ 5 |5^|^^^ ^^ 5 :: ^ ;6S - e ^ 5o 

[0018] l£/c, IfllBS^Bl^l^Bff^ltSrl-aojSi-rarir^W^bV^ 

m%£M>%imfz>mfeftmt>n-3omx2bti^ ¥v*s^v^s?mz. 

[0019] ftuia(7)v^^^^y^^^-/^cDM3t^fe^j:^^bfc^^ 
[0020] ^oJ;5(vi^$tt7 % c^ H 3 B ^<iio>(D^y3^r>^— /Nfi, fer B ^f&<no> 



WO 2005/007940 



6 



PCT/JP2004/009921 



[0021] *&mzm\ wm^^olk iio>frbmi£ftmi£tffflirtiwm&&m 



[0022] [|2Il]^^^ofc^B^^<110>c^i/y3^^wN^5tXS<^— 0U3r^ 

[iic^y^^^^^fe^.ts^fe^b^^^^^xitm^HxfeSo 



WO 2005/007940 



7 



PCT/JP2004/009921 



mm-tz^ t^x^t^ n 0 r <DtcfrFzmz$6\, ^xi^w^^mtLvx^ ^ w 
i>mfcxh^tc 0 -mFzm^^i,tciyv^m^^^yb^um^xFz 

.aiiii;aw H ^&<iio>cD^^ 

[0024] zfi^Mvx^mm^-i, ^n^^n^{iL<110>t^Wi^nmt^\mtz. 
<D&^fa&mte%Xfa^&Zbtf°!mxh<9, 'fer>X?v*y^y^?mz.£0 

[0025] sxTxn, *mw(D—ffl&m&mm^xtmmcmm-fz> 0 

m i fi, w£ofci£ji;^& < 1 1 o xd z/v 3 ^^(oMat xfM©— m& 

&mm<D$)W:tf/h£<teV). imz>ftm&±%-tgz>t, fennx^y^^mmist-y 

[0026] IalB(DJ;5^^(0^ H %^fflV^TFZfe{cJ:^9v'y3^^^>'rf^^^^ 



WO 2005/007940 



8 



PCT/JP2004/009921 



[0028] HlCOi^^W^^fciXya^^^^yh^Rl^^ny^^^^Klfb 
[0029] ^^|giD^^VNT*PX$tbfcVy^V^^V^b^^^^f-r5o ^cDir 

t->y 3^3M£i,^v=f 5/b^f B $ftf^^^4 < 1 1 o > *>&9f ^ mtmm ^x\ > 

v^y=i^^^^^rfvb^^^i< iio>^^hr>-^T^-f'^f|ff-t- 

< i 10 > ^ims^-fr rasu Jl ^w^-y— ^o^aif ^ 
^^fflv^TM^tTiS«Ufcixy3^^^^>'^h^7K¥^^^^ifbTt>J;v^u 



WO 2005/007940 



9 



PCT/JP2004/009921 



[0030] ^.(D^\Z.^n^itL< 110>i^^bT>'^^X^4^WrVXm^tltc^^ 

titz.h<Dx-foz>t>hs mnmm^tt^x^^ 0 ^(Dx^cmmm^^^ 
xi-±^<Dx.ux^m^K<^^(Dx\ mmMJi^^mmm^tiz.MMFiitLx 

[0031] ^(^^^^-^^cD^^^ifE^TOS^ffiTOS^ia^-SfcfeO^^^xa ( 

01F) , Buis^xafci^^E^^c^px^Kji^^i-sfcfe^^^x 

fKEUGh ^^®^®^-r»0XS(EIlH)^5= rtbibOXlg^ 
i?tbi>$£5k&hftttmXft?^b&X%Z> 0 ^?LXWtM(D@;&jj&<llO>(D^y 

[0032] ^t, ^m^<Dmmm&rjitmm\^'o^mm^Mwmimm-r^K *mm* 



WO 2005/007940 10 PCT/JP2004/009921 



110>^<111> fcfalfXlsmtZtfMtftc— i25mm<£> 

o z<Dffi$k%muz7F-r 0 ^x-mmmtj&zhmtn, y^yx-^y^ymzmmx* 
[0033] atmm) 

[0034] [^1] 



mm 








5 0 


5 1 


mteGLit&Jhm (%) 


7 4.0 


13.7 


an$ (%) 


16.2 


8 5. 7 


tsifp^^^ (%) 


7 1.4 


5 . 9 



[0035] tt&mx*^ mMmtf&*hmn3. 7%as<, b^sLtt^ss. 7%x&^tc 0 



WO 2005/007940 



11 



PCT/JP2004/009921 



[0036] — ^r^teW-Ctt, &*Efltffcfifc5b*a s 74. 0%^<, SL*l4*i>16. 2%<H£^ofc 
[0037] fc:Jb\ ±IE^»^«I^PS^tl,5^0T1i^V\ ±|SHJfeJ^fl8tt^>fc 



r 



WO 2005/007940 



12 



PCT/JP2004/009921 



[2] tulE^-Y^^bfc^^B* , ^< 1 10 > (D-^ny^wxMf) AnXSrfrl ^ 
Rfb^^i^m^i-^ft^^ltcfE^^y^^^wN^^feo 

[3] StilES^f B ^{Ktt5EFf^S^l-30^i-r6r^^mti-?>W^l*fcfiff 



1/3 



WO 2005/007940 

[01] 



A 


1 1 o >frt*mfe 








B 








r 


c 








r 


D 


ttfi*tt< 1 1 0 > 






r 


E 








f 


F 










G 


J ^y^-^Xfe 








H 


iiii I 



PCT/JP2004/009921 



2/3 

WO 2005/007940 PCT/JP2004/009921 



[02] 













r 












f 






? 






f 











[H3] 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/009921 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C30B13/34, C30B29/06 






According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C30B13/34, C30B29/06 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2004 
Kokai Jitsuyo Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI, Elsevier 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 2002-2587,4 A (Shin-Etsu Handotai Co./ Ltd.)/ 
25 January, 2002 (25.01.02), 
Claims; page 4, Par. No. [0021] to page 6, 
Par. No. [0050] 

& WO 2002/005335 Al & EP 1302976 Al 
& US 2003-0160304 Al 


1-4 


A 


JP 4-2683 A (Chichibu Cement Co., Ltd.), 
07 January, 1992 (07.01.92), 

Claims; page 2, upper left column, line 5 to 
lower left column, line 17 

& DE 4112298 Al & FR 2660940 A . 


1-4 


1 1 Further documents are listed in the continuation of Box C. 


1 1 See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E* earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 


T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

T document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&T document member of the same patent family 


Date of the actual completion of the international search 
03 September, 2004 (03.09.Q4) 


Date of mailing of the international search report 

21 September, 2004 (21.09.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 




Facsimile No. 




Telephone No. 





Form PCT/ISA/210 (second sheet) (January 2004) 



mnmm&& pct/jp 2004/009 921 



a. &m<Dm-tz&m <o&m mmn^m ( 1 p o > 

Int. CI 7 C30B13/34, C30B29/06 



B. 



wm*'n^izm->mmw xwrnmum <i po ) 

Int. CI 7 C30B13/34, C30B29/06 



■ n^mMmmM^iWi 1926-1996 

ttm&mmmmm&m 1971-2004 

B*BS*Xffl*ftE&tt 1994-2004 

B*mmmmm&m£M 1996-2004 



WP I , Elsevier 



Hg-rsfcigft fetus 



Mt8 



JP 2002-25874 A ((m^tt*!e3ggfc) , 2002.01.25, #fFff3ftco 
ffiffi, [0021] -mmWiM [00501 & WO 2002/005335 

Al & EP 1302976 Al & US 2003-0160304 Al 

JP 4-2683 A(ft»-fe^^h«^^tfc). 1992.01.07, «PfHt*0<fi 
H, IR2Mfe±«a^fr-:£T«MBl7fT & DE 4112298 Al & FR 
2660940 A 



4 



1-4 



roj nm\z.£z>m^ ®.m, m^m^m^.-r^>yM 
rpj nigttHM autre* t»im&m<o3Mom£ttez>ti)m 



0> B (D^fc<2^ ZtltcXWl 



HBHMEfrJfeTbfcB 



03. 09. 2004 



B 



21.9. 2004 



n*mimj¥ (isa/jp) 

®0E#-§"1 0 0-8 91 5 
■JWtttfftBKlRjBHHT B 4# 3 # 



4G 



8 6 18 



«1S## 03-3581-1101 Afft 6 7 8 1 



«SPCT/ISA/2 10 (2004<¥1£) 



